4-05-2001 



- 23 - 



CLAIMS 



FR 000000413 



A device comprising a structure (10) 
tension between two support elements (100, 



and a rupture device (20, 30, 40, 50) 
with this structure in tension (10) 



w 

as soc 



rupture ^^the 
that , it additionally 



latter^ on demand, characterised 
comprises a 
working in compression, inserted between 
support elements (100, 110) in parallel with the 
structure to be ruptured (10) . 



bean/ (15 0) 
ese two 
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The device as claimed in claim 1,/ in which the • 
structure (10) intended to be ruptured comprises f\ 
pretensioned fibers, characteri/ed in that it 
comprises two stressing members/ (2 0^ 30) arranged 
one on each side of the f i^j^Ts^QJDJ , and operatin g 



means (40) designed to, 
relative displacement ^bwa:t 
stressing members (2 0/ 
shaped so that, as the} 
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yea 



nd, bring about a 
other of the 

the 



)ve 



impose on the fibers 
that is below the 



thrj 



latter being 
:loser together, the y 
(0) a radius of curvature 
ishold of curvature thereof 



that leads to rupture/in bending. 



The device as clairtfed in claim 2, characterized in 
that the stressing members comprise a punch (30) 
and retaining me^ns (20) arranged one on each side 
of the fibers (/o) . 

The device as^ claimed in either of claims 2 Cand^ 3 , 
characterized in that the operating means (40) are 
of pyrotechnic type, 

The device as claimed in one of claims 2 to 4, 
characterized in that the operating means (40) 
comprise a pyrotechnic charge (50) capable of 
generating a high-pressure gas and an inflatable 
sealed member (60) connected to the pyrotechnic 
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charge (50) and in c ontact with at least one gsf 
the stressing members (20, 30) so as to bMng 
about a relative displacement of these when/said 
charge (50) is initiated. 

The device as claimed in one of claims /2 to 5, 
characterized in that the structure to ruptured 
(10) is made at least in part of/ composite 
material . 

The device as claimed in one of claims 2 to 6, 
characterized in that the structure to be ruptured 
(10) consists of a strap. 

The device as claimed in one /of claims 2 to 7 , 
characterized in that the structure to be ruptured 
(10) is formed on the basis fibers chosen from 
the group containing carbpfy glyfess and aramid, 
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fe of claims 2 to 8, 



/element to be ruptured 



The device as claimec 
characterized in that[ 

(10) is nonhomogeneou/ovei^ its entire length: it 
consists essentially /of fibers at the rupture zone 
placed facing the/ stressing members (30) and 
consists of a composite material, fibers embedded 
in a synthetic /material, outside this rupture 
zone , 
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The device 



claimed in one of claims 2 to 9 , 



characterize^ in that the fibers that make up the 
structure tfi be ruptured (10) have a longitudinal 
elastic modulus in excess of 2 0 000 MPa . 
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11. The dev/ce as claimed in one of claims 2 to 10, ^ 
35 characterized in that the fibers that make up the ^P*^ 

structure to be ruptured (10) have a diameter of 
the /order of 0.1 to 25 |xm, or even of 0.1 to 
10 
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The device as claimed in one of claims 2 to ll/f ^ 
characterized in that one of the stressing members 1 ^ 
comprises a punch (30) made of high-carbon steel. 

The device as claimed in one of claims 2 /to 12, * 
characterized in that one of the stressing/members ^ 
comprises a punch (30) which defines a yflihedron, 
the angle of which is between 30 /and 90°, 
preferably of the order of 60°. 



The device as claimed in one of claims 3 and 12 to ^ t ^0 
13, characterized in that the punch (30) has an 
edge (33), the maximum radius of /curvature r of 
which is defined by the relationsh/p 
r = [ (d/2)E] /a 
in which 

a represents the maximum/^Loc^l extensile or 
compressive stress , 

. E represents the longj/hud/n^' elastic modulus, 
and 

. d represents the diameter br thickness of the 
beam consisting of a fiber/ (10) . 



The device as claimed in/ one of claims 3 and 12 to 
14, characterized in tfhat the punch (30) has an & 
edge (33), the radius/ of curvature r of which is 
at maximum of the o4rder of 1 mm, preferably at ^ 
maximum of the order/of 0.75 mm. 

The device as cla/med in one of claims^2^)to 15, 
characterized in /hat the length and the structure ^f^\> 
of the inflatable tube (60) are designed to 
mechanically decouple the pyrotechnic generator 
(50) and the/ punch (30) so as to avoid any 
transmission /of vibration from the pyrotechnic 
generator (5p) to the punch (30) . 

The device^ as claimed in one of claims. 2 to 16, J^*^ 
character/zed in that the operating means (40) 
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comprise a pyrotechnic generator (50) which has a^ 
electric initiator (56) . 
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The device as claimed in one of claims 2 X° 14, 
characterized in that the operating meayis (40) J 
comprises a pyrotechnic generator (50) wh^ch has a 
charge (54) capable of generating / gas by- 
combustion . 



^0 



The device as claimed in claim 5, c 
that the inflatable sealed member/ (60) 
of a stainless steel tube. 



racterized in 



is formed 



The device as claimed in either of claims 5 and 
19, characterized in that /he inflatable sealed 
member (60) has a diameter czff the order of 4 mm. 



The device as claime 
characterized in th 
a punch and ret^lni 
anvil and loc 
structure to be 



one of claims _ 
stressing means comprise 



2 to 20, ^ ^ 



eans (20) 
e on each 
ui/ed (10) . 



formed of an 
side of the 



The device as chimed in claim 21, characterized y 
in that the anyil (20) is made of a material not 
as hard as the/punch (30) . 

The device /as claimed in either of claims 21 and 
22, chara$n:erized in that the anvil (20) is made 
of mediutff- carbon steel. 

The device as claimed in either of claims 21 and 
22, Characterized in that the anvil (20) is made 
ba^6d on elastomer or on a material exhibiting 
pyastic behavior, such as aluminum, copper or 
id. 
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25. The device as claimed in either of claims 21 tro 
23, characterized in that the anvil (20) ha;S a 
groove or hollow facing the punch (30) . 
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The device as claimed in one of claims % to 25 
taken in combination with claim 3, characterized 
in that the retaining means (20) comprise two 
supports (22, 24) situated on the opposite side of 
the fibers (10) to the punch (3/)), the two 
supports (22, 24) being arranged or\e on each side 
of the edge (33) of the puncl?f (30) in the 
longitudinal direction of the fibers (10). 
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The device as claimed in claa/n 28, characterized 
in that the distance separating the two supports 
(22, 24) is between one Jtimes, preferably two 
times, the diameter or J>£hbgkness of the fibers 
(10) and the amplitudey<5f /relative displacement of 
the stressing means (Xo,/30)> 



The device as claiitied/xin lone of claims 2 to 27, 
characterized in that/ the stressing means (20, 30) 
are formed of two o6mb-shaped structures arranged 
one on each side of/ the fibers (10) . 

The device as claimed in one x of claims 2 to 28, 
characterized i/i that (it) further comprises means 
(37, 38) designed to keep the stressing means, 
such as a puilch (30), away from the structure to 
be ruptured /( 10 ) before the pyrotechnic generator 
(50) is operated. 



35 



30. The device as claimed in claim 29, characterized 
in that/ the temporary keeping means consist of 
silicojtfe-elastomer strips (37, 38). 



31. The /device as claimed in one of claims 2 to 30, 
characterized in that the pyrotechnic generator 
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(50) is designed to emit at least 1.5 1 of gas 
one atmosphere. 

32. The device as claimed in one of claims 1/to 31, 
characterized in that the element (150) working in 
compression is built in at one end into /an element 
of complementary structure (100) 
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The device as claimed in one of gdaims 1 to 32, 
characterized m that it) has an annular structure. 



The device as claimed in claipf 33, characterized 
in that the structure to bfe ruptured (10) is ^ ^ 
formed of a continuous annul\ 

The device as claimed in/ claim 33, characterized 
in that the structure/ tcp be ruptured (10) is 
formed of several y^len>entj5 distributed about the 
axis 0-0 of the 

The device as {claj&e<$ in one of claims 1 to 35, 
characterized in ttfat/ the element (150) working in 
compression is tffrmecf^-i Tifeegrally with one of the 
two support elenjents (100, 110) 

The device ag^ claimed in one of claims 1 to 3 6 
taken in cortfbinat ion with claim 3, characterized 
in that th^ element (150) working in compression 
also serves^ as retaining means (20) . 

The device as claimed in one of claims 1 to 3 6 
taken i/i combination with claim 3, characterized 
in tha£ the element (150) working in compression 
also serves as a guide for the punch (30) and, as 
appropriate, for an inflatable tube (60) belonging 
to t/ne operating means. 



39. The device as claimed in one of claims 2 to 38, 
characterized in that the structure to be ruptured 
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(10) is formed of a piece of composite material 
equipped with an additional thickness (12, 14) at 
least at one of its ends. 

The device as claimed in one of claims 2 to 39, 
characterized in that the structure to be ruptured 
(10) can be split into several strands. 

The device as claimed in one of claims 2 to 40, 
characterized in that the structure to be ruptured 
(10) is formed of a tubular structure. 

The device as claimed in one of claims 2 to 41, 
characterized in that (ip comprises an ogee shape 
(20, 70) placed between various strands of the 
structure to be ruptured (10). 

The device as claimed in claim 42, characterized 
in that the ogee shape (70) carries at least one 
punch (30). 

The device as claimed in claim 42, characterized 
in that the ogee shape (20) serves as retaining 
means . 

The device as claimed in one of claims 42 to 44, 
characterized in that the ogee shape (70) carries 
a pyrotechnic generator (50) . 

The device as claimed in one of claims 42 to 45, 
characterized in that the ogee shape carries 
several punches (30). 

The device as claimed in one of claims 2 to 46, 
characterized in that it comprises two punches 
(30) associated with respective pyrotechnic 
generators (50) facing each zone to be severed of 
the structure to be ruptured (10) . 
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The device as claimed in one of claims 2 to 47, 
characterized in that it comprises at least two 
redundant rupture devices (20, 30, 40, 50) placed 
in parallel . 

5 

The device as claimed in one of claims 2 to 48, 
characterized in that at least certain elements 
(20, 30, 40, 50) of the rupture device are 
duplicated to guarantee the reliability of the 
10 assembly. 
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